INTRODUCTION
All attempts to detect superheavy nuclides synthesized in nuclear reactions have failed thus far in spite of efforts to come as close as possible to the predicted island of stability by using the neutron-rich .
. 1 48c . 248 1 proJeCt1 e . a.to bombard the neutron-rich target em. ) The possible reasons for this lack of success fall into two categories:
a. The half-lives of the nuclides produced may be so short that present experimental techniques have failed to detect them. This could be due to the shell stabilization at Z = 114 and N 184 being weaker than predicted~ it could also be due to the fact that even the 48 ca + 248 cm scheme will only produce neutron-deficient isotopes off the island of 0 0 ·~.} i.) r.:.J PbO deposited on 4.5 mg/cm palladium-covered molybdenum foils. PbO was preferred over Pb metal or PbS due to its better thermal stability. The maximum target temperature was limited through the 5 use of a gas cooling system ) and monitored by an infrared sensor.
Typical beam current densities were 6~A(electrical)/cm 2 . A characteristic of the heavy ion reactions under question is that the wavelength of the relative motion of the projectile is short compared to the sum of the nuclear radii (ACa ~ 0.06 fm compared to RCa + ~b ~ 12 fm) which is equivalent to the statement that the Sommerfeld parameter n is large compared to unity. This localization leads to the concept of well-defined classical trajectories; further, the cross section for transfer in a collision of two nuclei moving on classical scattering orbits will be proportional to the product of the probability for scattering and the probability for the cluster to tunnel from one nuclear potential to the other.
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The second factor is proportional to the prc.bability of finding the cluster outside of the nucleus and can be calculated from the overlap of the initial and final states. For a reaction of the form ~ as a product a radial and an angular term one obtains the radial wave equation
For the "interior" region of a square well potential with depth V , 0 2
K is defined as:
~ is the reduced mass and EB the binding energy of the transferred particle. Of interest here is the "exterior" case where V(r) = 0 and
The solution of eq. 2 for this case can then be expressed in terms of spherical Hankel functions of the first kind h(l)(iKr)
Hankel functions for L > 0 contain sums of terms of the form (Kr)-n and since in our case K is in the order of 1 fm-l and r is the order of 10 fm we can neglect these terms and obtain an asymptotic solution which is valid for all L values and depends only on the binding energy:
Combining this expression with the classical equation for scattering and assuming that the transfer occurs at the minimum distance R . m1n eq. (1) becomes an approximate expression for the transfer reaction cross section: The term e then is propor-
tional to the probability of finding a particle or a particle cluster 0 0
at a distance S outside the nuclear surface defined by R • If we now 0 require that the probability of finding a cluster at the surface of the target nucleus ( 208 Pb) be independent of whether the cluster originates
. 11 (e-KS)Ca rom a a or r nuc eus, sc emat1ca y = the following condition for the tunneling gap (6) KAr and KCa are related to the binding energy in the projectile via eq. 3. The distances between the nuclear surfaces are calculated from
RB ( (1) For low t-values the reactions are strongly mismatched. (2) 48 40
Ca requires higher angular momenta for matching then Ar.
This fact is distinct from the similar requirement for a higher angular momentum to obtain a narrower tunneling gap as discussed earlier. 
t e proJeCt1 e energy 1n t e center o mass system, t e -va ue, p and V the Coulomb barrier in the exit channel. For the evaporation of c neutrons E is equal to the excitation energy of the compound nucleus.
We now consider the de-excitation process of the compound nucleus which can in principle proceed via the emission of neutrons, charged particles, y-rays, or all three. The minimum levels which the nucleus can occupy at a given angular momentum are bounded by the yrast
. e yrast 1ne or was sea e rom measure va ues .
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The ratio of the peak cross sect1ons a( Ca,2nVcr( Ar,3n) is .,.., 
